1. Introduction
===============

Among atrial fibrillation (AF) patients with high risk of bleeding, left atrial appendage occlusion (LAAO) has emerged as an alternative to long-term oral anticoagulation therapy for stroke prevention. Device-related thrombus remains a major concern because it may result in recurrent embolic events. To date, there is no consensus on the optimal method of treating device-related thrombus. We report the management of an elderly patient with AF and a history of intracranial hemorrhage who underwent LAAO that was complicated by device-related thrombus.

2. Case report
==============

A 78-year-old hypertensive man with a 4-year history of persistent AF was maintained on dose-adjusted warfarin therapy with excellent anticoagulation control. Time in therapeutic range was 100%. He developed a right intracerebral hemorrhage with left hemiparesis. On admission, his international normalized ratio (INR) was only 2.2; nonetheless anticoagulation was reversed with prothrombin complex and fresh frozen plasma. Serial computerized tomography of the brain showed gradual resolution of hematoma. He made a good neurological recovery and managed to walk unaided 6 months after the event. In view of the high CHA~2~DS~2~-VASc score (3: 2 for age and 1 for hypertension), high risk of recurrent intracerebral hemorrhage, and to prevent stroke, the patient underwent percutaneous placement of a 30-mm Watchman device to the left atrial appendage. He was prescribed dual antiplatelet therapy with aspirin 100 mg daily and clopidogrel 75 mg daily after the procedure. Transesophageal echocardiography performed 3 months later showed an apparently well-positioned device that occupied most of the left atrial appendage. Nonetheless there was a layer of thrombus measuring 0.6-cm thick over the atrial surface of the device (Fig. [1](#F1){ref-type="fig"}A and Video 1A). The antithrombotic regimen was switched from dual antiplatelet therapy to apixaban 5 mg twice a day. Reassessment transesophageal echocardiography 3 months later revealed complete resolution of the device-related thrombus (Fig. [1](#F1){ref-type="fig"}B and Video 1B). Apixaban was stopped and he resumed dual antiplatelet therapy for 6 more months. Thereafter, he continued on life-long aspirin. There was no bleeding complication since implantation of Watchman device.

![(A) Transesophageal echocardiographic image showing a layer of device-related-thrombus over the surface of WATCHMAN. (B) Transesophageal echocardiographic image showing resolution of device-related thrombus after a course of apixaban.](medi-96-e8693-g001){#F1}

3. Discussion
=============

Stroke prevention is the cornerstone of the modern management of AF. Current guidelines recommend long-term oral anticoagulation therapy for most patients with nonvalvular AF, except those with a CHA~2~DS~2~-VASc score \<1 who are considered "true low risk." Nonetheless, among patients at high risk of bleeding, particularly those with a previous history of intracranial hemorrhage, the benefit of long-term anticoagulation therapy is less certain. Since left atrial appendage accounts for the source of emboli in 90% of cases of nonvalvular AF, LAAO has emerged as an alternative to long-term oral anticoagulation therapy for stroke prevention. For instance, in the PROTECT AF (Watchman Left Atrial Appendage System for Embolic Protection in Patients With AF) study, the Watchman device was noninferior to warfarin in preventing stroke in AF patients with a CHADS~2~ score ≥1.^\[[@R1]\]^ The subsequent ASAP (ASA Plavix Feasibility Study With Watchman Left Atrial Appendage Closure Technology) registry demonstrated that implantation of the Watchman device followed by 6 months of dual antiplatelet therapy was safe even in AF patients in whom short-term anticoagulation therapy was contraindicated.^\[[@R2]\]^ Despite this, thrombus formation on the device remains a major concern because it may result in recurrent embolic events. For instance, despite a warfarin transition for 6 months following Watchman device implantation in the PROTECT-AF study, post-implantation device-related thrombus was associated with an ischemic stroke risk of 0.3% per year. In addition, in a meta-analysis of 38 studies, 72 of 2397 patients (3%) who underwent LAAO developed device-related thrombus.^\[[@R3]\]^ Risk factors for device-related thrombus included high CHADS~2~ and CHA~2~DS~2~-VASc score, high platelet count, low left ventricular ejection fraction, and clopidogrel resistance. To date, there is no consensus on the optimal method of treating device-related thrombus. Traditionally, despite the lack of randomized controlled trials, warfarin therapy has been the standard of care for any thrombus detected in the systemic circulation such as in the left atrial appendage, and left ventricle. In cases of LAAO device-related thrombus, intravenous heparin, low-molecular-weight heparin, and warfarin have been previously used. There have also been recent reports of utilizing nonvitamin K antagonist oral anticoagulants to treat the condition.^\[[@R4]\]^ Given its safety profile, apixaban appears to be the most compelling option. In the AVERROES study, compared with aspirin, apixaban reduced the risk of stroke or systemic embolism in AF patients not suitable for warfarin therapy. More importantly, there was no increase in the risk of major bleeding or intracranial hemorrhage amongst those on apixaban compared with aspirin.^\[[@R5],[@R6]\]^ In this report, we demonstrated successful treatment of device-related thrombus with a short course of apixaban with complete resolution of thrombus. Further randomized controlled trials are required to determine the choice and duration of drug therapy for device-related-thrombus, taking into account the risks of cardioembolism, recurrence of device-related thrombus and bleeding.
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Abbreviations: AF = Atrial fibrillation, INR = International normalized ratio, LAAO = Left atrial appendage occlusion.

Informed consent: Obtained from patient in concern for this case report.
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